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THE OBJECTIVE-ITEM BANK; WHAT IS IT? 



BACKGROUND 

Ever since the first workshop in 1968, the project has been amassing behavioral objectives and 
associated test items for ultimate storage in an objective item bank. More than 5,000 objectives and 
20,000 items have been collected. The purpose of this activity is two-fold: 

1. To put at the disposal of teachers a comprehensive fund of behavioral objectives to assist them in 
designing individualized learning programs for their students. 

2. To serve teachers with a large supply of quality multiple choice test items intended to measure how 
far these objectives have been met by their students. 



ORGANIZATION OF THE BANK . 

The bank is organized into 16 sectors defined by all combinations of 4 subject areas and 4 grade levels 
(see grid below). ' , 





Subject Area- 



LA MA SS SC 



11 


12 


. v 13 


14 


.21 


22 


23 


24 


31 


32 


33 


34 


41 


42 


43 


44 



LA = Language Arts 
MA = Math 
SS = Social Studies 
SC = Science 




1 = 
2 = 

3 = 

4 = 



« 

primary 
intermediate 
junior high 
high school 
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INTRODUCTION 

OF 

POSSIBLE USES 
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Unfortunately, the Objective-Item Bank is often viewed mainly as a source of test items. Although 
this is an important function, its greatest potential impact lies not in the availability of a multitude of 
test items, but rather in the ability of these items to measure carefully selected educational goals. 

The almost frenetic search for test items on the part of some educators has been spurred by the 
current emphasis on measurement. Some educators have become so enamored with measurement that 
they seem more interested in obtaining a numerical index than examining what they are really trying 
to measure. Further, it is not unusual for teachers to speak about a child obtaining a score of 95% on a 
particular test. Frequently, they encounter considerable difficulty in interpreting the real meaning of 
a score and are content to just accept its numeral value. A much more important question would seem 
to be: What are our goals of measurement? Unless we can answer this question precisely, the only 
real purpose that testing serves is to gather data concerning pupils to facilitate the marking of report 
cards. This is not to say that this function is not legitimate - it is rather to say that such a view of 
measurement is much too constricting. The goal of measurement should be to provide feedback both 
to the teacher and the child regarding the success or failure of the learning experiences in realizing 
specifically stated objectives. 

One of the main strengths of the Eli Objective and Item Bank is that all the items are directly tied 
to specifically stated objectives. Each group of items is designed to measure a specific objective and 
therefore provides the means whereby the teacher can obtain feedback on the success of the educa- 
tional program. 

It is disheartening to observe so many districts attacking the complex problem of curriculum 
development independently. One cannot help reflecting on the mammoth duplication of efforts in- 
volved. The Objective-item Bank offers-a possible alternative to this duplication. Utilizing i ts resources, 
the curriculum t committee is provided with some point of departure. The efforts of three hundred 
teachers participating in the Evaluation Project’s workshops and the thoughts of forty districts can be 
evaluated and utilized. This is not to suggest that any set of objectives should be viewed as the “answer” 
to an individual district’s curricular problem but rather the efforts ofothers offer a convenient point of 
departure and may serve to stimulate diverse opinions about the direction of curricular thrust within 
the individual district. The words of Sir Isaac Newton seem appropriate; “If I have seen further, it is by 
standing upon the shoulder of gaints.” The efforts of others, whether we consider them giant-like or 
pygmyish, do offer a threshold to view the immense, complicated problem of curricular development 
inbetter perspective. 

The title of an article in a recent educational journal, “If You’re Not Sure Where You’re Going, 
You’re Liable to End up Someplace Else.’l-succinctly describes a continuing dilemma in our educa- 
tional system. The vagueness of our goals often promotes the idea that “anything goes.” Without a 
guiding beacon many classrooms become activity centered rather than goal orientated. One educator 
recently compared the all-too-typical classroom with Henry Ford’s observation concerning history. 
He defined history as, “One damned thing after another.” Is this true of the succession of activities 
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within our classrooms? Does the teacher really knoWsthe educational purpose of each activity? Perhaps, 
even more importantly, do the children know the purpose? . • 

The Objective-Item Bank offers a mechanism to assist teachers in stating more specifically the 
goals of their instructional program and further provides the means to determine the extent to which 
the objectives are accomplished. The specificatipn of goals assists the teacher in discovering whether 
favored activities advance learning, or are merely time fillers; whether they get the “materials” across, 
or are merely perfunctory exercises. 

Much discussion has been devoted to the topicof “why individualized instruction?” and occasionally 
some dialogue has even centered on the “how”. But an even more basic question is one that is often 
ignored: “Individualize what?” 

Many school districts mention their individualized programs in reading or mathematics. What is 
individualized within these programs? Are certain skills definitely identified? Is the practice of pre- 
testing to determine the child’s level of proficiency when he enters the program a guideline? 

The Objective-Item Bank has two potential contributions to make to all school districts embarking 
cn or presently engaged in individualized instruction programs. These contributions are: 1. A group of 
well specified objectives which could form the “what” of the program. 2. A set bf items designed to 
v provide information on the degree of mastery of the objective. 
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The Objective-Item Bank has four main potential uses. 



A. It provides an initial starting point for curriculum development. The existence of many objectives 
avoids the necessity of each district duplicating the efforts of another. The task of the curriculum 
committee becomes one of selecting and/or rejecting objectives from the Objective-Item Bank 
and then supplementing them with objectives developed at the local level. Past-participants of the 
Evaluation Project workshops would be valuable resource people in t lis endeavor. 



B. It provides the instrumentation for program evaluation. The selection oP items from those 
objectives representative of the main emphases of the local district provides the framework for 
the evaluation of the stated goals. 



C. It provides the means whereby the teacher can become more acutely aware of that which he is 
seeking to have occur’in his classroom and that which he will accept as evidence of its occurrence. 
Hopefully, as teachers become more aware of their goals, they will share these objectives with 
^children and let the pupils become acutely aware of that which is expected of them, ergo allowing 
them to seek their own modality of instruction for the realization of the stated goals. 




D. It provides the nucleus' of an individualized instruction program. 



. • 

1. A major obstacle to the institution of effective programs in individualized instruction is the 
omission of pre-testing. Since each objective in the Bank is accompanied by at least sever^ 
items, the overcoming of the above mentioned obstacle should be expedited. 



2. The suggested activities could be designed by the local district to accinhpany the stated 
objectives and these two components couk. become part of an independent study program 
geared to pupil interest and choice. Mastery of the selected objective could be measured by the 
items accompanying the objective. 
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NOTES TO USERS: 



Even- though the objectives and test questions included here have undergone numerous editings 
and proof readings, it is likely that a small number of errors still exist. 

If any user reports an error (an incorrect answer, a misspelled word, etc.), the staff will be pleased 
to compile an errata sheet and make the necessary corrections for all subsequent printings. 

In addition: . , 

4 ' 

' ' * * ’• 

1. The number immediately after the statement of each objective represents the number of items 
measuring attainment of that objective. 

2. The IBM 407 we used does not print all characters exactly as they appear on a typewriter; thus, 

i 

% is actually ( 
x □ is actually ) 

0 is actually ? or ! 
apostrophes cannot be printed 
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MEASUREMENT 
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THE STUDENT WILL EXHIBIT H& ABILITY TO EVALUATE DEFINITIONS • 202 

USED IN THE LAB BY INDICATllte THE ACTUAL MEANING. 



If we use the surface of the earth as our frame of reference 4400563 

in motion consideration*, then the horizontal "straight line" 
motion parallel to the earth' s surface as used in our lab ex- * 
periments means: 

' \ " ■ 0 

a’, actually a curve everywhere parallel to the earth's surface- 
b. a straight line extending tangent to the earth's surface out 
into space* , 

*c. in actual practice the horizontal straight line motion is so 

short that either choice a or b will fit the meaning* * 

d. we must use the mathematical definition Of a straight line* • 

e. the earth is not a satisfactory frame of reference to use in 
\ lab experiments. 

' ' ] / .. , 

Source: Pro.lect Physics , ch* 3*6, p. 74» 
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THE STUDENT WILL IDENTIFY FRQM A LIST OF DIFFERENT METRIC UNITS 
TjJOSE THAT ARE EQUAL IN VALUE BY SELECTING THE UNIT OF MEASURE- 
MENT THAT IS NOT EQUAL TO THE OTHERS. 
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Which of the following is NOT equal to the others? 

a. 0.0087 g. 

b. 8.7 x 10“ 3 g. I ■ 

*c. 8.7 x 10 mg. e 

d. 8.7 x 10" 6 Kg. 

—3 

e. 8.7 x 10 ml. of. water 

, ■ • V 






4400328 



Which of the following is NOT equal to the others?*.,.’ 

*• of?r 

*b. 7.5 x Hj g t 

c. 1.33 g* 

d. 1.330 x io 3 mg. 



e. 1.33 x 1( 



k-3 



Kg. 



4400329 





-f 




Which of the .following are equal? 1. 1.37 L. 2. 1.37 x 10“ 3 L. 
3. 1J7 x 10 3 ml . 4. 137 ml. 5. 1.37 x 10“ 4 L. 

a. 1 * 2 ' v * v 

*b, 2 A 4 ' ' ; 

c. 2, 3 end 5 , 

d. 4 A 5 , 

e. none of them 



44003:0 




^Source: Lab Manual Appendix 

■ * 
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THE STUDENT WILL SHOW HIS ABILITY TO COMPREHEND THE EFFECTS OF 
"SCALING” THINGS LARGER OR SMAUER BY PREDICTING OUTCOMES WHEN 
SCALE CHANGES ARE MADE FOR LIVING ORGANISMS AND REAL OBJECTS. 



If all. the linear dimensions of an office safe were to be made 4400547 



If a gorilla such as ."King Kong" of the movies was to be 50 feet 
tall (ten times normal) and was scaled up equally in each linear 
dimension, to attain his normal strength to weight ratio his bone 
and muscle cross section diameters will have to be: 



in gallons will increase by a factor of; 

a. £ times , 

b. 3 times 

c. 4 times 

d. 6 times v 

*e. :8 times ... - 



three times larger, its weight would increase by a factor of: 

\ 



a. 1*7 times 



b. 3»0 times ) 



c. 6.0 times 

d. 9.0 times 

*e. 27 times 




■ \ 



' a. 10 times more ' 
*b V.~ 32 times more , 
v c. ( 64- times more 



v c. (64- times more 
. d. 100 times more , 
e. 1000 times more 



. t 



If each dimension of an aquarium is exactly doubled, its capacity 4400549 
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Two similar warm blooded, fur bearing animals of equal strength 
to weight ratio are found to be in a ratio of 24 to 1 as far as 
weight is concerned* The approximate ratio of their heights 
would be closest to: / 

* • 



A# 

*V 

c* 

d. 

e* 



2 to 1 

3 to 1 

4 to 1 
8 to 1 
24 to 1 
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THE STUDENT WILL EXHIBIT HIS ABILITY TO APPLY THE CONCEPT OF 
NEAREST ORDER OF MAGNITUDE ESTIMATION BY ESTIMATING ORDER OF 
, MAGNITUDE IN A UNIQUE SITUATION. 



Estimate, to the nearest order of magnitude, the number of ping- 
pong balls it would take to fill the physics lab if all the 
furniture were removed* .? 



a* 

b. 

*c. 

d. 

e. 



10^ balls 

,5 



10' balls 



10' balls 



10 7 balls 



10 10 balls 



(Note: Ans* is for room 205-Maine East-Smaller lab 10 
possible) 



4400550 



196 



4400572 



O 



Estimate, to the nearest order of magnitude, the number of basket 
balls it would take to fill the physics lab if all the furniture 
were removed* 



4400573 



a* 

*b. 

c* 

d. 

e* 



10 ' 



10 ' 



10 * 



10 ' 



o 



10 



10 



(Note: Small lab could be Vpi* balls.) 
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THE STUDENT WILL BE ABUS TO SHOW HIS COMPREHENSION OF THE CON- 
CEPTS OF A "FRAME OF REFERENCE" BY SELECTING THE OVERALL DE- 
SCRIPTION FROM A GROUP OF IDEAS PRESENTED. 



A " frame of reference" is: 

a rigid, 3-dimensional frame fastened to the lab table, 
using thta speed of light as the speed limit of the universe, 
a point Jr reference from which motion comparisons are made, 
keeping in mijld that everything seems to be in motion: 



a. 

b. 
# c. 

d. 



A " frame of reference" can beat be described as: 

a. always being motionless 

b. the sun . ■ 

c. the earth 

d. being motionless or moving at constant velocity 

*e. i being motionless, or moving at uniform velocity, or moving 
under uniform acceleration. 



Source: PSSC Physics Part 3 

i 



THE STUDENT WILL APPLY HIS UNDERSTANDING OF DATA MEASUREMENT BY 
CORRECTLY DETERMINING PROPER UNCERTAINTY IN MEASUREMENTS. 



A student records the temperature of a beaker of water as 71*236 ± - 
• 2° C. The thermometer is calibrated in 1° intervals. This temper- 
ature reading is not correct because 

a. the uncertainty is too large. 

b. the uncertainty is too small. 

*c. the reading has too many figures. 

d. the reading has too few figures. 

e. of some other reason. 

C 
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4400576 



76 



4400185 
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In • newspaper article on population, the population of Illinois 4400186 
was given ae 13,486,500 people. The probable uncertainty in this 
number is 



You wish to deteraine the gas mileage on your new car. You drire 4400168 
300.0 ± .1 miles and uss 20.0 ± .1 gallons of gas. The best repre- x 
sentation of your gao mileage is . \ 

a. 15.0 ♦ .2 mi/gal { 

b. 15 ± 1 si/gal . * 

i c. 15.00 A .01 mi/gal 

*d. 15.00 t .06 ni/gal 

e. 15.00 a .1 mi/gal 



a. ± 

b. i 

*c. ± 

d. ± 

e. ± 



1 

10 

100 



1,000 

10,000 



USING BASIC MATHEMATIC CONFUTATIONS, THE STUDENT MILL DEMONSTRATE 77 
UNDERSTANDINGS THE ABSOLUTE UNCERTAINTY IN A DERIVED QUANTITY 
BY IDENTIFYING' THE HARBIN OF UNCERTAINTY IN HYPOTHETIC SITUATIONS. 



In a given football gams the star half, back made the following 
carries. 4 yards, 13 , yards, -2, yards, 26 yards, 6 yards, and 3 
yards. Assuming there ia an uncertainty of a i yard, the best 
measure of this player's production ia 



4400187 




a. * 50 A jt yards 

b. 50 A 2 yards 

*c. 50 ± 3 yards’ 

d. 50 ± 25 yards 



e. none of the above, - 



• / 
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THE STUDENT WILL BE ABLE TO SHOW HIS UNDERSTANDING OF THE UN- 
CERTAINTY OF A DERIVED QUANTITY BY SOLVING PROBLEMS INVOLVING 
MULTIPLICATION AND/OR DIVISION, AND INDICATING THE UNCERTAINTY. 



250 



A rock has a mass of 36.35 A O.Olg and occupies 15.6 ± 0.2 ml. 
The density of the rock showing uncertainty is 



4400665 



»a. 

b. 

c. 

d. 

e. 



2 

2 



30 ± 0.02 g/ml 
30 ± 0.2 g/ml 

2.30 ± 0.5 g/ml 
2.30 ± 0.05 g/ml 
none of these 



A gas shows a pressure of 2*45 1 0.01 atmospheres in a container 
volume is 10.0 ± 0.5/ • PV for the gas including uncertainty is 



4400666 



C 



A. 

b. 

c. 
*d. 

e. 



24.5 ± 0.51 
24.5 ± 0.7/ 
24.5 ± 1.0/ 
24.5 ± 1.2 / 
24.5 + 1.5/ 



Source: Raytheon Chemistry, p. 15-16 • 



THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF THE 
RELATIONSHIP OF UNCERTAINTY TO DIVISIONS ON A MEASURING DEVICE 
BY STATING THE VALUE OF UNCERTAINTY INHERENT IN VARIOUS DEVICES 
OF MEASUREMENT GIVEN THE SIZE OF THE DIVISIONS. 



251 



A 100 ml graduated cylinder is marked in 2 ml divisions, 
value is the best' value for uncertainty of measurement. 



Which 



4400667 



€ 



&• 

b. 

*c. 

d. 

e. 



± 0.1 ml 
± 0.5 ml 
+ 1.0 ml 
+ 1.5 ml 
± 2.0 ml 
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me 






17 



hiWiilijfftiffiliMia 



4 



0 



- • 



o 



10 






A 50 ml gas buret is found to have ' an uncertainty of measurement 44Q0668' / 
of ±6.5 ml. The buret is marked in divisions of 



a. 0.$ ml 
*b. 1.0 ml 

c. 2.0 ml 

d. 2.5 ml 

e. 5.0 ml 



Source: Raytheon Chemistry, p. 13 • 




THE STUDENT CAN SHON HIS UNDERSTANDING OF THE METRIC SYSTEM BY 166 

FINDING THE LINEAR MEASUREMENTS OF A GIVEN RECTANGLE. 



Directions: Use a metric rule to measure the rectangle below and 
identify the dimensions asked for in the following 
questions. * 








O 

ERIC 



The length in cm. of the above rectangle is 



*a. 

b. 

c. 

d. 

6m 



5 

50 

500 

.5 

5000 



•A '* 

i 

K 

X 



The width in mm. of the above rectangle is 



* a. 

b. 

c. 

d. 
6# 



21 

23 

2.1 

2.3 

20 






18 
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MODELS AND PA0BI£M SOLVING 




A 

\ 

\ 

\ 



* 
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GIVEN THE NECESSARY INFORMATION, THE STUDENT WILL APPLY HIS 
UNDERSTANDING OF THE FACTOR LABEL METHOD OF PROBLEM SOLVING 
BY CORRECTLY SETTING UP A PROBLEM USING THE METHOD* 



Givens 1 Kg - 2.2 lbs., 1 Kg - lOOOg., 

1 ton - 2000 lbs., 1 mole of Na ■ 23g of Na, 

23 

1 mole contains 6 x 10 Na atoms: 

How many Na atoms in 3 tons of Nametal? (Give the correct set 
up - use factor label method. Do not work the problems.) 




ON THE BASIS OF GIVEN ASSUMPTIONS, THE STUDENT WILL ANALYZE A 
SCIENTIFIC MODEL BY SEIECTING THE PROPERTIES THE MODEL WILL 
EXHIBIT. 



Assume a model for a gas in which the molecules are attached 
to each other by infinitely long elastic bonds. The gas then 
behaves like a piece of foam rubber. That is, when pressure 
is exerted the gas contracts and when pressure is removed the 

gas expands. Which of the following properties would NOT ex- 

pect thiis gas to exhibit? 

a. The gas, will contract on cooling. 

b. The gas will expand on heating. 

c. Increase pressure when more gas is added. 

d. Expand to fill a container. 

*e. Contract on cooling to form a liquid. 

t \ 

There is an empirical (theoretical) expression of the behavior 
of gases at normal conditions, it is called the ideal gas law. 

This law uses the particle model of gases with the following 
assumptions: 

a. The particles have negligible size when compared to the space 
aroumi them. 

b. The particlea do not lose energy on collision with other parti- 
cles or the container. ,5v 

*c. The particles have negligible attraction Xor each other. 

' ' 20 ' O ' • 

_ - . ... - — ■— 
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71 



4400171 



U 00172 
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Using these assumptions, a mathematical expression has been de- 
rived that does describe the behavior of gases at normal con- 
ditions. In each of the following indicate by letter which 
assumption or assumptions accounts for the property of a gas 
given. Let letter d mean both a and b and ietter e mean both 
b and c. 

e Under normal conditions a gas will not condense to a liquid. 
a Gases are easily condensed. 

a The volume of a mole of any gas is the same under the same 
conditions. * 

e A balloon will stay inflated indefinitely if no gas leaks out. 
b A gas will not settle in a container. 
c A gas will expand to fill the container. 



THE STUDENT SHALL BE ABLE TO RECALL THE BASIC ACTIVITIES OF 
SCIENCE AND STATE THEM IN LOGICAL ORDER. 



e . 

The scientist will: 

1. communicate his findings to others 

2. gather information by observations 

3. search for regularities 

4. question the regularities 

* 

The logical order in which the scientist will perform these 
activities is: 



*•' 



l 




a. 4i 2 , . 3 , 1 

*b. 2, 3, 4, 1 

c. 3t -4 f 2, 1 

d. U t 3, 2, 1 * 

e. 2f 4» 3t i 



Source: Raytheon — Chemistry , p. 1 and 2. 
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THE STUDENT WILL EXHIBIT HIS ABILITY TO EVALUATE GOOD THEORY 
CHARACTERISTICS BY IDENTIFYING NON-VALID STATEMENTS. 



Below are some characteristics that can be applied to a theory. 

Select the one that is the least valid. A theory: 

a. „ should summarize and not conflict with a body of tested in- 
formation.' 

*b. should not deal with facts, but only allow for prediction 
of outcomes. » 

c. should permit predictions of new observations made naturally 
or arranged in the laboratory. 

d. should be consistent with other theories. 

e. is easier to formulate from many facts than from very few. 



Source: Project Physics ." ch. 8.19, p. 113. 



THE STUDENT SHOULD BE ABLE TO DISTINGUISH BETWEEN OBSERVATION AND 
INTERPRETATION BY IDENTIFYING STATEMENTS AS ONE OR THE OTHER. 



Identify the statement below which is not a valid observation, 
but an interpretation in describing a burning candle. 

a. The c a Rile is translucent. 

. b. The candle is cylinderical. 
c. The candle flame is hot. 

*d. The candle consumes oxygen, 
e. The candle flame is yellow. 




. A \ , * 

Identify the interpretation fromthe statements below which 
describes a girl walking in the school corridor. 

j 

a. The girl ia approximately 5 ft. tall. 

b. The girl is wearing a brown' dress. . 

c. The girl is walking with a boy. 

d. The girl tua blond hair. 

*e. The girl' has a beautiful face. 



Rnnrr* t 
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4400593 
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4400652 
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THE STUDENT WILL BE ABLE TO ANALYZE A LIST OF OBSERVATIONS BY . 
IDENTIFYING REGULARITIES WHICH. ARE PRESENT. 

/, • 

We Jare all familiar with bicycles. Listed below are statements 
from which you will pick the statement which is not a regularity. 

a. all bicycles have two wheels 

b. all bicycles have a steering mechanism 

c. all bicycles are made mainly of metal 
*d. ail bicycles have one seat 

e. all bicycles will go foreward 



There is one regularity among the description items listed below 



for soft drinks 


a* 


bottles 


*b. 


liquid 


oC • 


flavor 


d. 


size 


e# 


carbonated 




Source: Raytheon- — Chemistry . p. 3-4» 



THE STUDENT WILL DEMONSTRATE' HIS ABILITY TO DRAW INFERENCES FROM 
FACTS BY SELECTING STATEMENTS THAT ARE SUPPORTIVE OF A GIVEN 
BODY OF INFORMATION. 



f 
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A small boy from rural India, while on a sight-seeing trip Q to the 
U.S.A. , becomes locked in a supermarket for a long holiday week- 
end. Realizing his dilemma, he begins to search for food. To 
avoid collecting useless items. the boy made a list. 

Things to eat Things not to eat 



corn flakes 

raisins 

milk 

vanilla ice cream 





vinegar 

coffee 

ammonia 



243 



4400634 



4400655 



4 ■ 

78 



4400189 









I 16 



On his next trip through the store he took 16 lbs. of detergent 
which was to last him the rest of the weekend. Therefore t the 
boy made the following conclusion: Things that are good to eat 

a. are cold 

b. are light in color 

c. have strong odors 
(L are solid 

*e* come in boxes ' 



3 



Observe the following table. 

Solubility 

Gas Color in Hater 


4400190 

Color Change 

in Litmus 

\ •* 


chlorine 


greenish- 

yellow 


low 


none 


nitrogen 

dioxide 


reddish- 

brown 


low 


none 


ammonia 


colorless 


high 


red — ^ blue 


hydrogen 


colorless 


low 


none 


hydrogen 

chloride 


colorless 


high 

1 


blue—* red 


nitric 

oxide 


colorless 


low 


none 


oxygen 


colorless 


low 


none 


An unknown gas is yellow in color and changes the color of litmus 
from red to" blue. The unknown gas most probably has 



O 



a. high solubility because it is colored. 

*b. high solubility because it chl^ges the color of litmus. 

c. low solubility because it is colored. 

d. low solubility because it Changes the color of- litmus. 

e. no basis for Judgement. 



O 

ERIC 



GIVEN A DESCRIPTION OF AN EXPERIMENT AND A SET OF HYPOTHESES 
CORRELATED TO IT, THE STUDENT HILL APPLY THAT INFORMATION BY 
SELECTING THE MOST APPROPRIATE VERIFYING PROCDVRE. 

\ ' ’ • ' • • ' 
n. ' * . 

•i 



24 



87 




t ' 



c 
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Directions: Dry gases X and Y are introduced into a flask and 

the flask sealed. After 3 seconds, £ of the'X cannot 
be detected. Using only this inf ovwatlion, consider 
each hypothesis below. For each hypothesis, select 
which experiment will give a positive test of the 
hypothesis. 



Hypothesis: X A Y are in equilibrium with gaseous XY (X + Y£^XY). 4400206 

Which experiment would you use? 

«r 

’* i * " • 

a. add a catalyst. ? 

b. increase temperature 

c. wait 3 more seconds and test for X again 
*d. add more Y 

e. add more X .. .< . 



- * . ■ .. 

Hypothesis: X* decomposes as in radioactive decay. Whichex- 4400207 

periment would you use? 

a. Add catalyst 

b. Increase temperature 

*c. Wait 3 more seconds and test for X again 

d. Add more Y 

V . f ■ * 

e. Add more X - 



Hypothesis: X reacts with the flask. Which experiment would 4400208 

you use? 

' » > * 

a. Add a catalyst ' 

b. Increase temperature / 

c. Wait 3 more seconds and test for X again 

d. Add more Y 
*e. Add more X 



THE STUDENT WILL BE ABLE TO ANALYZE EXPERIMENTAL INFORMATION BY 
SELECTING THE PROPER ASSUMPTION THAT WAS MADE. 



91 






O 

ERIC 
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x 
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An experimenter attempted to determine the value of the equilib- 
rium constant for the following system. 



V) + V) 

(Blue) (Yellow) 



AB 



+1 



(aq> ■ (>q) 

(Green) 



By using a large excess of A 



♦2 



(«q) 



the experimenter assumed that all 



of the WBS consumed and therefore was able to know the con- 

centration of AbT \ in the standard tube. The other trials were 
compared to this standard tube and the concentration of AB^ j 
determined by ratio. What implicit assumption was incorrectly 
made by this experimenter? 



ft* 

b. 

Cm 

*d. 



B was not completely consumed in the standard tube. 

♦2 

A was used in excess in the standard, tube. 

, 1 t 

The concentration of AB ? \ was constant in the standard tube. 



The color is dut> only to the .concentration of AB/ \ in the 
standard tube. ,, '***' 

The concentration of AB? \ varies with the concentration of 
■2 V*q) 

A («q) 



THE STUDENT WILL ANALYZE A SERIES OF RELATIONSHIPS BY SELECTING 
THE WORD OR WORDS THAT CORRECTLY COMPLETES THE GIVEN ANALOGY. 



Directions: Fill in the blanks. 



Graduate is to liters as balance is to 

a. mm 

b. gas meas tube 

c. Celsius 
*d. grams 

e. ml 



26 



4400216 



145 



4400385 



Aluminum ia to copper chloride as copper Is to 
a* iron' 

b. copper sulfate ' 

c. mercury 

d. sodium chloride 
# e. silver nitrate 



If there is depressure increase with the volume unchanged! then 
there must be temperature * • ' 



*a» increase 

b. decrease 

c. remain same 

d. Celsius • 
,e» degrees 



Mass is to. grams as volume is to.. 

4 

•a. ml 
b* mm * 

, c. ' feet 
d* cm 

e* none of these 



♦ 



!■ 






If a gas sample is in a cylinder with .a moveable piston and 
it is heated there will be an increase in « 

*a» liters 

b. pressure 

c. grams 

d. mm 

e» balance * i 

<1 



Ice is to degrees Celsius as volume _______ is to mm of Hg# 

*a. ml 

b. remaining same 

c. decrease 

d. increase 
e* no effect 



4400386 ” 



UOO387 



400388 



4400389 

1 



' 4400390 
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Grams » mass per 
■I 

a* mm 

*b# volume . 

c, molar mass 

d. balance 
e# cm 






gm Moles - 
L L “ 

*a. £ 

Mole 

b. actual mass 

c. Moles/g 

d. Liter 

e. none of these 



cn£ - L 
gm . ? 

t 

0 a. gm 

b, molar mass 

c, volume 

d, 10, gm 

*e. 10 * g. 



mm is to meter as 



/ 



cosmic rays are to 



a. xr ays 

b. cathode rays 
■ *c. visible rays 

d. none of above 

e. radio waves 





o 

4400391 



< 



I 






! 



4400392 



• I 



j 

O 

4400393 



1 

4400394 



o 



f 



I 
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( THE STUDENT CAN THINK DEDUCTIVELY BY SHOWING THAT FACTS AND 148 

| UNKNOWNS CAN BE RECOGNIZED. 

k • .. 

There are six balls weighing six grams, only four of 
which are red. Each red ball weighs 1 gram. Each white 
ball weighs 0. 5 g* Each green one weighs 0.33 g« Each 
blue one weighs 1.3 grams. 



How many red balls are there? . . 4400405 





4400406 



4400407 



4400408 
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\ 




i 

' i 
I 
! 

\ 

\ 

i > 
\ 




What is the ratio of the weight of a blue ball compared to 
that of a white ball? 

1/3 / * 

b. 1 1 

c. 2 
*d. 3 

e. can nbt tell *' ' 

* ■ 

' i 



What percent difference i|e there in the weights of a red ball and 

a blue one compared to the red? 

. ■ i ' . . .. 

a»| 33^ r 

*b. 50jt 

c. 100)t * ' 

d. 2% 

e. can not tell 



green balls would be equivalent in weight to 4 red balls? 

«. 3 

b. -4 

c. 6 

*d. 12 

e. none of above 





One green ball ie equivalent to how a any blue ones? 



a* 1/6 ' ' 

b. 1/5, 

c. 1/3 

d. 1/2 

. *e» none of above 







^T 4 
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4400409 



4400410 



4400411 

*' 



4400412 



